Gas act  by Williams, Nigel
Current Biology Vol 8 No 
R
Bay study. “Within that context it 
should bring together everyone’s 
experience, knowledge, values 
and future intentions so that all 
the activities can be coordinated 
sustainably by an impartial 
authority.”
The trust has mapped the bay’s 
22 main seabed biotopes and 
recorded the animals and plants 
that characterise them. It now has 
a detailed picture of what seabed 
wildlife lives where.
The Lyme Bay Marine Spatial 
Plan proposes protection of 
areas of the reef, while allowing 
scallop dredging and trawling 
in central areas of the bay. In 
such proposals it has become 
something of a pioneer, with the 
plans based on such detailed 
assessment of the bay’s 
environment so that different 
activities might be possible 
‘cheek by jowl’ — a process that 
would be difficult to establish 
and control in a less well-mapped 
region.
Conservationists talk of 
establishing marine reserves but 
such areas will be limited and 
will only be successful in regions 
where the conflicts of interest can 
be managed and will mostly lie 
well away from the shore.
The benefits of the proposed 
Marine Spatial Plan in Lyme 
Bay will be a mechanism for 
controlling the use of marine 
resources in much more 
intensively used regions of sea, 
where considerable conflicts of 
interest coexist.
Consultation on the plan closed 
late last year, and conservationists 
are hopeful their proposals will 
prove positive with the conflicting 
interests in the bay.
The stakes are high not only 
for Lyme Bay, which could see 
a boost to its overall economic 
value to the local community, but 
also as a model for developing 
subsequent plans in other regions 
and other countries facing the 
same dilemmas of marine use.
The proposals for Lyme Bay 
may also help boost the faltering 
proposals for the UK’s marine bill, 
currently under consideration,  
with the aim of bringing together 
the planning of offshore 
development and conservation 
interests. The commitment to 
such a bill, which would be the 
first of its kind in the world, was 
made as part of the Labour 
government’s election manifesto 
in 2005. But no mention of it 
was made in the government’s 
outline plans for legislation in 
200, and many conservationists 
were disappointed that the only 
commitment made in last year’s 
overall legislative plans was for a 
draft bill early this year.
Part of the legislation considers 
the establishment of marine 
reserves in some of the key areas 
of conservation interest: in the 
heart of the North Sea which is 
a crucial breeding ground for 
many species, and the deep 
reefs off northwest Scotland 
that are slow growing, long lived 
and increasingly vulnerable 
to powerful trawlers seeking 
deep- sea fish.
But conservationists are 
concerned about some of the 
aspects of the bill, particularly the 
intent to take into consideration 
the need of other sea users in 
establishing marine reserves. The 
fear is that, in areas of economic 
importance, non-conservation 
issues may hold sway, and 
marine reserves would only be 
possible in those areas where 
no-one else has an interest, which 
would be unlikely to be of great 
conservation interest either.
But the real fears are that the 
Marine Bill, having slipped down 
the government’s legislation 
agenda, may disappear from it 
altogether. “The Marine Bill is too 
important to run this risk. It is 
absolutely critical that we keep it 
on track,” say the Wildlife Trusts.
And success with the Lyme 
Bay project could provide just the 
fillip to push for a much broader 
marine management scheme that 
many marine stakeholders would 
like the Marine Bill to include.
Last spring, the Devon Wildlife 
Trust identified the Lyme Bay 
stakeholders and held a forum for 
25 interested parties. “We chose 
the forum to defuse criticism 
that this might be just another 
conservation plan,” says the 
Trust’s Richard White. “And we 
found that everyone wants the 
same thing, pretty much. It’s just 
that there are a few different ideas 
about how to achieve that.”The Arctic polar bear has been 
emblematic for the threats posed 
by thinning Arctic ice, but a new 
report suggests that the emperor 
penguin along with three other 
species are suffering as a result 
of climate change in Antarctica. 
The study, by the Worldwide 
Fund for Nature (WWF), finds 
that shrinking sea ice is reducing 
habitat for the penguins as well 
as for their major food organisms. 
So it is all the more poignant that 
a new study reveals just how well 
adapted emperor penguins are 
to diving for food in this extreme 
environment. P.J. Ponganis and 
his colleagues from the Centre 
for Marine Biotechnology and 
Biomedicine at the Scripps Institute 
for Oceanography, University of 
California, San Diego, reporting in 
the Journal of Experimental Biology 
(210, 4279), describe experiments 
on the breathing capabilities of 
these remarkable birds during 
feeding dives under the ice.
Emperor penguin feeding 
dives usually last between 5 
and 2 minutes up to a depth of 
00 metres. During the dives, the 
birds retain their normal aortic 
and venous blood temperature at 
37º–39ºC.
The researchers’ interest was  
sparked by recent successful 
results using an implanted airsac 
electrode and backpack recorder 
to monitor oxygen levels within 
the birds.
They used birds that were 
captured on the sea ice of 
McMurdo Sound or at Terra Nova 
Bay near Cape Washington in 
Antarctica. The birds were then 
maintained at a corralled site 
containing one isolated dive hole 
at the Penguin Ranch in McMurdo 
Sound for six weeks. After this 
period and any experiments, the 
birds were released back into 
the wild at the edge of McMurdo 
Sound. All work was approved by 
the UCSD and US Antarctic Treaty 
Permit.
New research finds that the 
emperor penguin is able to 
tolerate extremely low oxygen 
levels during its dives for food, 
writes Nigel Williams.
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Gaiser Professor of Biological 
Chemistry and Molecular 
Pharmacology at Harvard Medical 
School in Boston, Massachusetts. 
He did undergraduate work 
with Boris Magasanik at MIT 
(SB, SM 1974), graduate work 
with Ron Davis at Stanford (PhD 
1979), and a brief postdoctoral 
stint at the MRC Laboratory of 
Molecular Biology in Cambridge, 
UK with Sydney Brenner. During 
his graduate work, he was the 
first to functionally express a 
eukaryotic protein gene (yeast 
his3) in Escherichia coli and to 
use a reverse genetic approach 
to identify and map eukaryotic 
promoter elements in cellular 
genes. This work directly led into 
a career that has spanned many 
areas of transcriptional regulation, 
specifically the intricate interplay 
of activators, repressors, and 
co-regulatory complexes with 
the basic RNA polymerase 
II machinery, and the role of 
chromatin structure in gene Extreme: An emperor penguin begins a dive in which oxygen levels may reach extraor-
dinarily low levels. (Photo: K. Ponganis.)expression. More recently, he has 
incorporated functional genomic 
approaches to complement more 
classical analyses of individual 
genes and proteins. Despite 
a degree in biochemistry and 
affiliation with a biochemistry 
department, he is a molecular 
biologist and geneticist interested 
in mechanisms that occur in living 
cells.
How did you become interested 
in biology? For most of my 
childhood, my academic interest 
was mathematics, and I didn’t 
care much about plants and 
animals — unlike my brother 
Gary who was very interested 
in butterflies, dolphins and 
other creatures, and is now 
a developmental biologist at 
Columbia University. I visited 
the electron microscope at 
Rockefeller University and saw 
images of eukaryotic cells, 
courtesy of Jim Hirsch, who was 
a professor of cell biology there 
and lived across the street. My Blood sampling catheters or 
oxygen electrodes were inserted 
into the aorta or vena cava of 
penguins under anaethesia. After 
recovery, the birds were allowed 
to dive through the isolated dive 
hole, which ensured that the 
birds returned to this hole. After 
one or two days of diving, the 
equipment was removed, data 
recorded and the birds allowed 
to recover.
On analysis of the data from 
these dives, the researchers found 
that the penguins were capable of 
reaching extremely low levels of 
blood oxygen at the time of their 
return to the surface of the dive 
hole. The lowest of the air sac 
values was significant in relation 
to the results from other birds. The 
lowest values in emperor penguins 
are less than that in air breathed in 
by birds flying at altitudes of more 
than ,500 metres and lower than 
that found in birds flying at these 
high altitudes, such as the bar-
headed goose.The researchers found that 
the remarkably low levels of 
intervascular and air sac levels 
of oxygen in emperor penguins 
is achieved at least in part from 
the optimum management of 
oxygen reserves and extreme 
hypoxemic tolerance. In particular, 
the birds’ haemoglobin with high 
oxygen affinity enhanced blood 
oxygen content during hypoxemia 
and allowed the depletion of 
respiratory reserves.
The oxygen levels were 
also extremely low by human 
comparison, even with patients 
undergoing treatment for 
hypoxemia and from climbers at 
the top of Mount Everest. 
As well as revealing a highly 
specialised mechanism by which 
emperor penguins can catch 
their food, the authors believe the 
novel physiological properties 
may also help to develop models 
for improved understanding and 
treatment of human hypoxemic 
and ischemic pathologies.
